The effect of increasing dose of Y-radiation on DNA synthesis in an ataxia telangiectasia lymphoblastoid cell line and a number of control lymphoblastoid cell lines was investigated. No significant inhibition of low molecular weight DNA synthesis was observed in the AT cell line at doses which resulted in considerable inhibition in the control cell lines. At higher doses, 600 to 800 rads, low molecular weight DNA synthesis and chain elongation were enhanced in the AT cell line. A time course study of DNA synthesis after 200 rads of y~radiation, revealed no appreciable inhibition of low and high molecular weight DNA synthesis up to 60 minutes postirradiation. However, in control cell lines, overall DNA synthesis was depressed to a level 50% of that shown by the unirradiated cells.
INTRODUCTION
Ataxia telangiectasia (AT) is a human autosomal recessive disease characterized by increased predisposition to cancer(l), immune system dysfunction (2) , and CNS degeneration (3) . Studies in this and other laboratories have demonstrated a high level of radiosensitivity in AT fibroblasts and AT lymphoblastoid cells (4) (5) (6) . Some AT strains have been shown to exhibit a reduced level of y-ray-induced DNA repair synthesis under different conditions (7, 8) . Ionizing radiation induces more chromosomal aberrations in AT cells than in normal cells at all stages of the cell cycle (9) . On the basis of cytogenetic studies it has been suggested that the increased frequency of induced aberrations in AT cells is due to a deficiency in repair of strand breaks (10) . However, a number of reports have demonstrated that AT cells are as efficient as controls in repairing both double and single strand breaks (11) (12) (13) (14) . We have recently reported an anomaly in DNA synthesis after exposure of AT cells to ionizing radiation(15). The degree to which DNA synthesis was inhibited in AT cells at a number of different radiation doses was less than that observed in control cells, and the onset of inhibition was delayed(15).
Evidence to date indicates that moderate doses of ionizing radiation preferentially inhibit initiation of DNA replication (16, 17) . We have extended our work to study in greater detail the inhibition of DNA synthesis in AT cells using alkaline sucrose gradient analysis. We report here that after irradiation, the proportion of various classes of newly synthesised DNA in gradient profiles obtained from an AT cell line is substantially different from that of control cells. The effects of increasing radiation dose and postirradiation incubation time on DNA synthesis are described.
MATERIALS AND METHODS

Cell culture and y-radiation
Lymphoblastoid cell lines were maintained in suspension in RPMI 1640 (Gibco) medium supplemented with 10% heat inactivated fetal calf serum, penicillin (10 5 A 0.5 ml sample of the remaining cell suspension was then added to 1 ml of S-E containing 20% sucrose, lysed with 0.4 ml of 2% sodium lauryl sarcosinate and then digested with Proteinase K (50 yg/ml) at 50°C for 3 hours before centrifugation.
Gradient analysis
Prior to centrifugation DNA samples were y-irradiated with 1000 rads and samples containing DNA from approximately 5 x 10 4 cells were denatured for 60 minutes on top of preformed 5-20% isokinetic alkaline sucrose gradients (1M NaCl, 0.2M NaOH, 0.01M Na3P(\, 0.001M EDTA). The gradients were spun in an SW41 rotor (Beckman) at 25,000 rpm for 3^ hours. Gradients were fractionated from the top onto paper strips (Whatman No. I) which were washed in 7% TCA, 100% alcohol, dried and then counted in an LS-250 Beckman liquid scintillation counter. Radioactivity in each fraction was first expressed as a percentage of the total radioactivity on the gradient and data are presented according to the relative amount of DNA synthesis per cell in control and irradiated cells. When data are presented in this fashion anomalies due to preferential loss of low molecular weight DNA are avoided (16) . Molecular weights were determined according to the Eigner and Doty equation: S 2 <JW = a M^ (18) , where M = molecular weight and k = value obtained from calibration of the gradient system with T 2 and T 3 bacteriophage DNA's. A computer programme developed in this department was used to analyse the sucrose gradient profiles.
RESULTS
Inhibition of initiation has been assessed as the reduction in the amount of low molecular weight DNA when analysis is carried out using alkaline sucrose gradient sedimentation (16, 17) . As it is impossible to differentiate between incorporation due to the initiation of DNA synthesis and that due to chain elongation using gradient analysis, quantitation of the inhibition of replicon initiation is difficult. However the preferential loss of low mole-cular weight material from the profile has been used as evidence for the inhibition of replicon initiation (16) It is evident that a dose dependent depression of low molecular weight DNA synthesis occurs. This reduction is in keeping with results obtained for other mammalian cells (16, 17) . A decrease in the amount of high molecular weight DNA also occurs at all radiation doses demonstrating an inhibitory effect on DNA chain elongation. This effect has not been demonstrated at these doses in other cells and may possibly reflect the inherent radiosensitivity of lymphoid cells (19) .
When the same experiments were carried out using an AT cell line a different pattern of synthesis was obtained (Fig. 2 ) . At doses up to 400 rads no significant reduction in low molecular weight DNA synthesis is observed and surprisingly at higher radiation doses an enhanced synthesis is apparent. Table 1 . It is again seen that a dose dependent depression of both molecular weight forms of DNA occurs in control cells.
In AT cells a small degree of inhibition is observed ( Fig. 2 (a) ; Table l )at 200 rads. However with increasing dose, a rise in both molecular weight regions is evident.
We have previously shown that the extent of inhibition of DNA synthesis increased with time after irradiation in both cell types but to a considerably reduced extent in AT cells (15).
Accordingly we have examined the effect of irradiation on replicon crease in overall DNA synthesis was also demonstrated at higher radiation doses in this AT cell line. In contrast, the control cell lines showed decreased incorporation across the gradient which indicated that elongation was also affected. This differs from data previously obtained where inhibition of elongation was not evident at such low doses (16) . This is supported by results recently obtained by Edwards and Taylor(22) who showed that elevated levels of DNA synthesis occurred in AT cells after y-ray doses up to 500 rads. Our results are contrary to those obtained using N-methyl-N 1 -nitro-N-nitrosoguanidine (MNNG) treatment of AT cells (23) . In that study, six AT cell strains exhibited reduced survival by comparison with control cells after exposure to MNNG, and yet the degree of inhibition of DNA synthesis was similar in both cell types.
It has been previously shown that initiation of DNA synthesis is inhibited only in the region of the chromosome that sustains damage (24) . Furthermore, the pattern of replicon operation can be modified by experimental manipulation (25) . 
